A probabilistic model utilizing random material characteristics to predict damage evolution in textile laminates is presented in this paper. Model is based on a division of each ply into two sublaminas consisting of cells. The probability of cell failure is calculated using stochastic function theory and maximal strain failure criterion. Three modes of failure, i.e. fiber breakage, matrix failure in transverse direction, as well as matrix or interface shear cracking are taken into account. Computed failure probabilities are utilized in reducing cell stiffness based on the mesovolume concept. A numeric_tl algorithm is developed predicting the damage evolution and deformation history of textile laminates. Effect of scatter of fiber orientation on cell properties is discussed.
Weave influence on damage accumulation is illustrated with the help of an example of a Kevlar/epoxy laminate. A statistical method for reliability analysis of laminates was developed in [8] [9] [10] . In these papers, theory of random scalm' and vector field excursions was applied for computing the probability of excursions of a random stress-strain field beyond the limiting surface. The method was applied in [11-13] for ply-by-ply stochastic failure analysis and reliability calculation of laminated composite plates and shells. In these papers the whole composite layer was considered as a basic element and ma:dmum probability criterion was used for determination of damage sequence. where S_ are current effective laminate compliances.
INTRODUCTION
They depend on cell current elastic properties, ply weave and composite lay-up.
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The current elastic conslants are functions of the initial elastic constants and current damage functions in cells.
Damage functions may _)e calculated using cell random stress-strain field parameters and some appropriate failure criteria.
Cell stress-strain field parameters are calculated, in turn, from known composite strains _:i (eq. 1).
L, M, R, K, P are stochastic functional operators to be specified. According to this approach, current composite elastic properties, and therefore composite deformations and damage functions, are dependent on loading history. In order to integrate eq.
(1), we have to calculate stochastic stress-strain field parameters in cells which depend on stochastic material properties and loading, as well as deformation history. The failure criterion (eq. 4) should be chosen to obtain probabilities of ply failure (damage functions). The stiffness reduction algorithm due to damage accumulation in plies (eq. 3) has to be specified.
Assume, that cell stochastic elastic characteristics El, E2, G12, vl2 are statistically independent and normally distributed random numbers. They can be described using mathematical 
For stochastic failure strains _'i, probability ei to exceed e' i can be calculated as probability of random difference e'_ --e,_ to be negative.
Parameters of integral distribution Fe, __ e_can be calculated as
Taking into account both upper and lower bounds E'_,and E"k_, and assuming that strain field excursions beyond the two bounds are statistically independent events, the following expressions for r_ can be derived (a) deterministic bounds c'_, e"_ k (c"_)
It is easy to show that second case is reduced to first one when De, ' = D c _ = 0. 
but relative standard deviations remain constant This simple approach does not take into consideration micromechanical phenomena like stress redistribution around the single cracks or cracks interaction, but does take into account gradual stiffness reduction due to damage accumulation in cells and stress redistribution between them.
DISTRIBUTIONS OF CELL MATERIAL CHARACTERISTICS
The basic feature of the proposed method is the consideration of stochastic nature of stressstrain field in the laminate due to stochastic stiffness and strength properties of laminate constituents.
In addition, the concept of mesovolume as a building element for textile composites is introduced.
Initial random properties of cells should be known to perform analysis. They can be obtained experimentally on small unidirectional specimens or can be calculated using some appropriate micromechaniCal models. In textile laminate, the scatter of angle of cell orientation in ply should be taken into account. Figure 6 represents the variation of tensile and compressive deformations at failure with angle, and Figure 7 -the variation of shear failure strain. These extremai dependencies cause the shape change of distributions.
In case of low initial scatter the distributions may become onesided. The performed calculation of third and fourth moments of distributions (i.e., coefficients _t" skewness and kwitosis) and their comparison with literature data [17] have shown that for the material under consideration the 5 deg deviation of angle makes some of material distributions to deviate significantly from normal distribution. Further development of method is required to deal with these situations. 
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FIGURE 9. Average accumulation of damages of three types in textile laminate.
CONCLUSIONS
Damage evolution in textile laminates under the in-plane loading is discussed in this paper A laminate model based on the special laminasubdivision is presented wh ich predicts variation of properties with weave parameter. The damage accumulation in such a system is calculated based on the random function theory. Numerical algorithm and computer code for damage accumulation and deformation history prediction are developed. The effect of orientation scatter on the statistical distributions of cell material properties is discussed.
